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at Cleveland, Ohio, Rutherford, N. J., Mt. Kisco, N. Y., Walling-
ford, Conn., and in the Berkshires in Massachusetts. It has not been
done in the big area because there is not the money to do it at the
present time.

By vote of the association the motion was carried.
Adjournment.

(Papers read by title.)

BIOLOGICAL NOTES ON SOME FLATHEADED BARKBORERS
OF THE GENUS MELANopmLA

By H. E. BURKE, SpeciaUst in Forest Entomology, Forest InMct Investigations,
Bureau of Entomology, CI/ited Slates Department of Agriculture

Among the tlatheaded bark borers most destructive to forest trees
are several species of the genus Melanophila. One species, It-f. drum-
rnolldi, is of particular interest at the present time because it attacks
the sitka spruce which is so necessary in the manufacture of aeroplanes.
This and othN species, M. gellWis, M. fulvoguttata and M. californica,
attack and kill some of our most important coniferous forest trees.
Many sugar pine, yellow pine, douglas spruce; true firs, true spruces.
hemlocks and larches in American forests have been killed at various
times past and are now being killed by these pernicious pests. Even
should an attack not kill the tree the injury made often causes checks,
"gum spots" or other defects to form in the wood which reduces its
value for timber.

A curious injury to sugar pine and yellow pine timber in northern
California consists of a brown, pitchy, irregular scar several inches in
diameter from which radiates small, winding, pitchy lines. The forest
pathologists consider the central scars to be caused by a light or
diffused stroke of lightning which slightly separates the bark and wood.
The radiating lines are the mines of Melanophila larVa!whose mothers
were attracted to the scars to lay their eggs. When the attack failed
the larvre died and the new growth covered the wound, forming the
curious defect.

Dr. A. D. Hopkins has published notes on the injuries caused by
several species of Melanophila in bulletins 32 and 56 of the West
Virginia Agricultural Experiment Station and 21, 37,48 and 53 of the
Bureau of Entomology. The writer has mentioned them in the United
States Department of Agriculture Yearbook for 1909 and in papers in
the JOURNALof ECONOMICENTOMOLOGYfor June, 1917, and April,
1918. Many other observations have been made from time to time
by various members of the Branch of Forest Insect Investigations.
The present paper is a summary of the data ~btained from all of the
above notes.
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As a general thing the species of the genus Melanophila have one
generation a year. Beetles emerging from the trees in the spring
and summer of one year lay eggs which hatch into larvre that live over
the winter and pupate and transform to beetles that emerge the spring
and summer of the next year. Sometimes, however, part of the larvre
of one generation will remain in the pupal cells for several years before
pupating and transforming to beetles. On June 13, 1915, Mr. F. B.
Herbert collected at Placerville, California, some M. gentilis prepupal
larvre which held over until March 24, 1917, before pupating and trans-
forming. This would be about three years in the larval stage. Fre-
quently some larvre are found in trees from which the main brood has
emerged a year or more.

All of the species studied in the United States are barkborers. The
larvre mine in the inner bark and outer wood and pupate in cells in
either the bark or wood. The eggs are laid in the crevices of the bark
between the scales. The beetles usually feed on the bark or foliage
of the host trees but Ricksecker mentions (Entomologica Americana,
1885) having seen adult M. consputa devouring scorched termites.

Except in one instadce where the writer reared a specimen of M.
acuminata from the monterey cypress (Cupressacere) all of the Ameri-
(lan species of Melanophila appear to confine themselves to host plants
of the family Pinacere.

The larval characters indicate that the genus should be divided into
two. The true Melanophila type of larva such as occurs in acuminata,
t;onsputa, gentilis, drummondi, fulvoguttata, californica and pini-
~duli8 has characters which make it generically distinct from the
intrusa larva. In the first case the rugose areas on the plates of the
first thoracic segment are broad while in the larva of intrusa and aeneola
they form narrow borders along the grooves of the plates.

At the present time the only method of fighting these insects in the
forests is to control them by burning the infested wood and bark be-
fore the adults emerge and attack new trees. Parasites and predators
'Commonly attack them, however, and as our knowledge of these
increases, and improved methods of forestry are put into practice,
Melanophila depredations should be prevented before they have to be
.controlled.

Melanophila miranda Lec.-Leconte gives Fort Union, New Mex-
ico, as the type locality. Horn says that it occurs from Oregon to
Texas in the mountain regions. Considerable collecting has been done
in the forested areas of these regions by members of the Branch of
Forest Insect Investigations but no specimens have been taken. The
:species is thus extremely rare or it does not infest the common forest
trees.
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Melanophila notata Lap. and Gory-Middle and Southern States is
the range given by Leconte, Horn says Georgia and Florida and
Blatchley adds Marion County, Indiana. So far we have made no
records on this species.

Melanophila acuminata De Geer-Appears to be same as longipes
Say and atropurpurea Say; Wisconsin, South Dakota, Colorado, Idaho,
Washington and California; mines inner bark and outer wood of in-
jured, dying and dead trees; pupates in wood; red or Norway pine
(Pinus resinosa), lodgepole pine (P. murrayana), monterey cypress
(Cupressus macrocarpa); taken on the bark of yellow pine (Pinus
ponderosa), engelmann spruce (Picea engelmanni), sitka spruce (P.
sitchensis), lowland fir (Abies grandis), giant arborvitre (Thuja plicata);.
flies from May to October; pupates during spring and summer;
adults common in smoke of forest fires; prefers to attack trees scorched
by fire.

Melanophila consputa Lec.-Northern to central California; mines
inner bark and outer wood of injured, dying and dead trees; pupates in
either bark or wood; yellow pine (Pinus ponderosa), lodgepole pine
(P. murrayana), monterey pine (P. radiata), knobcone pine (P. atten-
uata); pupates during spring and summer; flies from April to Octo-
ber; common during late summer around burned areas; prefers to
attack trees scorched by fire; sometimes annoys workmen around saw-
mills and smelters by alighting on them and pinching the hands or
face with its mandibles.

Melanophila gentilis Lec.-South Dakota, Colorado, New Mexico,
Montana, Utah, Arizona, Idaho, Oregon, California; mines inner
bark and outer wood of normal, injured, dying and dead trees; pupates
in bark or outer wood; sugar pine (Pinus lambertiana), yellow pine
(P. ponderosa), rock pine (P. scopulorum), jeffrey pine (P. jeffreyi);
flies from March to August; pupates from March to July; attacks and
kills small and large trees; very injurious to second growth in some
localities; is one of the most injurious enemies of its host plants.

Melanophila drummondi Kirby-Montana, Colorado, New Mexico,
Idaho, Utah, Arizona, Washington, Oregon, California; mines inner
bark and outer wood of normal, injured, dying and dead trees; pu-
pates in bark or wood; western larch (Larix occidentalis), engelmann
spruce (Picea engelmanni), sitka spruce (P. sitchensis), western hem-
lock (Tsuga heterophylla), alpine hemlock (T. mertensiana), douglas
spruce (Pseudotsuga taxifolia), alpine fir (Abies lasiocarpa), lowland
fir (A. grandis), white fir (A. concolor), lovely fir (A. amabilis), noble
fir (A. nobilis), red fir (A. magnifica); flies from May to September;
pupates from February to June; attacks and kills many trees; causes
defects to form in the wood of others which it attacks but fails to kill.
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M elanophila fulvoguttata Harris.- Maine, New Hampshire, Michigan,
West Virginia, North Carolina; mines inner bark and outer wood of
normal, injured, dying and dead trees; usually pupates in the bark;
spruce (Picea sp.), red spruce (P. rubens), hemlock (Tsuga canadensis);
flies from May to August; pupates from April to July; attacks and
kills many trees and seriously injures others; is the most destructive
enemy of the eastern hemlock as has been pointed out by Dr. Hopkins
in.Bulletin 37 of the Bureau of Entomology.

Melanophila californica Van Dyke-Idaho, Oregon, California;
mines inner bark and outer wood of normal, injured, dying and dead
trees; pupates in bark and wood; yellow pine (Pinus ponderosa),

. jeffrey pine (d. jeffreyi), digger pine (P. sabiniana), coulter pine (P.
coulteri), monterey pine (d. radiata) knobcone pine (P. attenuata); flies
from May to August; pupates from March to July; attacks and kills
many second growth trees and assists barkbeetles to kill others.

Melanophila pini-edulis Burke-Colorado, Utah, Arizona; mines
inner bark and outer wood of normal, injured, dying and dead trees;
pupates in outer wood; pinon (Pinus edulis); flies from June to Sep-
tember; pupates from June to July; assists barkborers and bark-
beetles to attack and kill trees.

Melanophila intrusa Horn-Colorado, California; mines inner bark
and outer wood of injured, dying and dead trees; pupates in outer
wood; sugar pine (Pinus lambertiana), yellow pine (P. ponderosa),
rock pine (P. scopulorum), knobcone pine (P. attenuata); flies from
June to July; pupates from March to June; usually lives in the sup-
pressed limbs of living trees but sometimes attacks saplings, especially
those over-topped by larger trees.

Melanophila a;neola Melsh.-West Virginia, North Carolina; mines
inner bark and outer wood of dying and dead trees; pupates in the
wood; scrub pine (Pinus virginiana), pine (Pinus sp.); flies from April
to August; infests overtopped branches and trees.

M elanophila obtusa Horn-One specimen from Georgia recorded by
Horn in his revision of the genus. No specimens have been collected
by us.
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